Expression of multidrug transporters MRP1, MRP2, and BCRP shortly after status epilepticus, during the latent period, and in chronic epileptic rats.
Overexpression of multidrug transporters may play a role in the development of pharmacoresistance by decreasing extracellular drug levels in the brain. However, it is not known whether overexpression is due to an initial insult or evolves more gradually because of recurrent spontaneous seizures. In the present study, we investigated the expression of different multidrug transporters during epileptogenesis in the rat. In addition, we determined whether these transporters affected phenytoin (PHT) distribution in the brain. Expression of multidrug resistance-associated proteins MRP1 and MRP2 and breast cancer-resistance protein (BCRP) was examined after electrically induced status epilepticus (SE) by immunocytochemistry and Western blot analysis. Brain/blood PHT levels were determined by high-performance liquid chromatography (HPLC) analysis in the presence and absence of the MRP inhibitor probenecid. Shortly after SE, MRP1, MRP2, and BCRP were upregulated in astrocytes within several limbic structures, including hippocampus. In chronic epileptic rats, these proteins were overexpressed in the parahippocampal cortex, specifically in blood vessels and astrocytes surrounding these vessels. Overexpression was related to the occurrence of SE and was present mainly in rats with a high seizure frequency. Brain PHT levels were significantly lower in epileptic rats compared with control rats, but pharmacologic inhibition of MRPs increased the PHT levels. Overexpression of MRP and BCRP was induced by SE as well as recurrent seizures. Moreover, overexpression was associated with lower PHT levels in the brain, which was reversed through inhibition of MRPs. These data suggest that administration of antiepileptic drugs in combination with specific inhibitors for multidrug transporters may be a promising therapeutic strategy in pharmacoresistant patients.